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A method of manufacturing a Press felt, and a Press felt, with the shape of a closed loop. 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a metliod of manufacturing a press 
felt, the method comprising at least the following steps of: fonning a base fab- 
ric whose at least one layer comprises at least a first planar component, which 
is formed from a plurality of longitudinal yams that travel in the machine direc- 
tion and transverse yarns that travel in the cross machine direction, and provid- 
ing the first component with a first transverse joining edge area and a second 
transverse joining edge area; arranging the first and the second transverse 
joining edge area of the first component so that they overlap each other; and 
forming a base fabric with the shape of a closed loop; and attaching at least 
one batt fibre layer to the base fabric with the shape of a closed loop; and the 
method comprising attaching the joining edge areas to each other undetach- 
ably before the attachment of the batt fibre layer. 

[0002] The invention further relates to a press felt for a paper ma- 
chine press section, the press felt comprising: a base fabric, which includes a 
plurality of longitudinal yams that travel in the machine direction and a plurality 
of transverse yams that travel In the cross machine direction and whose at 
least one layer is provided with at least a firet planar component, which in- 
cludes a firet transverse joining edge area and a second transverse joining 
edge area and where the joining edge areas are connected to each other, and 
at least one batt fibre layer, and where the first and the second joining edge 
area of the first component are arranged so that they overlap each other, and 
where the joining edge areas are attached to each other undetachably before 
the attachment of the batt fibre layer. 

[0003] The invention further relates to a base fabric for a press felt, 
comprising: a plurality of longitudinal yarns that travel in the machine direction; 
a plurality of transverse yarns that travel in the cross machine direction; at 
least a first planar component in at least one base fabric layer, and the first 
component includes at least a first transverse joining edge area and a second 
transverse joining edge area, and where the joining edge areas are connected 
to each other, and the first and the second joining edge area of the first com- 
ponent are arranged to overlap each other; and the joining edge areas are at- 
tached to each other undetachebly. 

[0004] Depending on the press structure, the press section of the 
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paper machine employs a press felt on one or both sides of the web to be 
dried, into which the water in the web may be absorbed in the pressing phase. 
The purpose of the press felt is to transport the water away in its structure 
wrthout letting it back Into the web. In the actual pressing, the paper web is 
conveyed on the felt into an opening between two cylinders, i.e. into a nip. The 
structure of the felt should allow good absorption of water into the felt in the 
nip. Press felts include a base fabric which, for example, provides the felt with 
a necessary space for water. To obtain a smooth felt surface, batt fibre is at- 
tached at least onto the base fabric surface facing the web. The base fabric is 
typically manufactured by weaving. The base fabric may be directly woven into 
an endless loop. In that case, however, the width of the weaving machine re- 
stricts the length of the base fabric to be manufactured. In addition, the fabric 
may be woven as a plane. This enables manufacturing base fabrics provided 
with seam loops. By connecting the joining ends of the base fabrics, a base 
fabric with the shape of an endless loop can be fomned. The seam loops may. 
however, cause markings on the web to be dried. In addition, adherence of 
batt fibre to the area provided with seam loops may also pose a problem. 

BRIEF DESCRIPTION OF THE INVENTION 

[0005] The object of the invention is to provide a novel and im- 
proved method of manufacturing a press felt, press felt and base fabric for a 
press felt. 

[0006] The method according to the invention is characterized by 
pressing the joining edge areas of the first component against each other dur- 
ing the attachment by a predetermined force so that the thickness of the over- 
lapping joining edge areas substantially corresponds to the thickness of the 
rest of the first component. 

[0007] The press felt according to the invention is characterized in 
that the joining edge areas of the first component have been pressed against 
each other and that the thickness of the overiapping joining edge areas sub- 
stantially corresponds to the thickness of the rest of the first component. 

[0008] The base fabric according to the invention is characterized in 
that the joining edge areas of the first component have been pressed against 
each other and that the thickness of the overiapping joining edge areas sub- 
stantially con-esponds to the thickness of the rest of the first component. 
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[0009] The invention is based on Vne idea that the base fabric com- 
prises at least one planar component provided with a first transverse joining 
edge area and a second transverse joining edge area. The joining edge areas 
are an-anged to overiap each other, after which they are attached to each other 
undetachably. Such an overiapping joint malces seam loops and other similar 
joining members unnecessary. 

[0010] An advantage of the invention is that it facilitates and speeds 
up the manufacture of a planar component since the component needs not be 
provided with seam loops in the weaving machine. Since seam loops are not 
needed to connect the joining edges, the joining edges can be formed any- 
where in the planar component. The seam loops, however, have to be formed 
already in. connection with weaving. In addition, the joint according to the in- 
vention provides a good base to which batt fibre can be attached. The joint is 
also firni and quick to manufacture. It is relatively easy to automate the Imple- 
mentation of the joint. 

[0011] A preferred embodiment of the invention is based on the idea 
that at least one joining edge area of the planar component is provided with a 
thinned portion, where the density of transverse yams is smaller in a prede- 
termined section starting from the end of the component than in the rest of the 
component. Thanks to the thinning, the thickness of the overiapping joint can 
be decreased so that it does not significantly differ from the rest of the compo- 
nent structure. The thinning also affects the permeability of the overiapping 
joint so that it does not significantly differ from the rest of the component struc- 
ture. 

[0012] A preferred embodiment of the invention is based on the idea 
that thinning is implemented by removing several transverse yams from the 
joining edge area after the manufacture of the component. 

[0013] A preferred embodiment of the invention is based on the idea 
that a smaller number of transverse yarns are arranged in the joining edge ar- 
eas than in the rest of the component during the manufacture of the planar 
component. 

[0014] A preferred embodiment of the invention is based on the idea 
that the overiapping joining edge areas are attached to each other by welding. 

[0015] A preferred embodiment of the invention Is based on the Idea 
that at least the portion with overiapping joining edge areas Is provided with an 
attachment area, where the joining edge areas have been attached to each 
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Other undetachably. In addition, the boundary surface between the attachment 
area and the rest of the first component is made non-linear. Since the bound- 
ary surface is not clearly distinguishable, markings can be prevented. 

[0016] A preferred embodiment of the invention is based on the idea 
that at least the portion with overlapping joining edge areas Is provided with an 
attachment area, where the joining edge areas have been attached to each 
other undetachably, and the attachment area is provided with several attach- 
ment points, which form a pattern that imitates the pattem on the base fabric 
surface. This way markings can be avoided. Furthermore, thanks to the at- 
tachment points, permeability in the attachment area may substantially corre- 
spond to that in the rest of the base fabric. 

BRIEF DESCRIPTION OF FIGURES 

[0017] The invention will be described in greater detail in the ac- 
companying drawings, in which 

Figure 1 illustrates a schematic cross-section of a press felt accord- 
ing to the invention in the paper machine direction MD, 

Figure 2 is a schematic perspective view of a base fabric according 
* to the invention, 

Figures 3 to 5 schematically illustrate an alternative of forming a 
base fabric according to the invention, 

Figures 6 to 8 schematically illustrate a way of fomiing a transverse 
seam for the base fabric component according to the invention as a cross- 
section in the machine direction MD, 

Figure 9 is a schematic top view of the seam according to Figure 8, 

Figures 1 0 and 1 1 are schematic top views of a second way of form- 
ing a seam according to the invention. 

Figures 12 and 13 are schematic top views of a third way of forming 
a seam according to the invention, 

Figures 14 to 16 are schematic top views of feasible shapes for an 
attachment area, 

Figures 17 and 18 are schematic top views of feasible shapes for a 
welding mark, and 

Figure 19 schematically illustrates yet another way of forming a 
base fabric. 
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[0018] For the sake of clarity, the figures illustrate the invention in a 
simplified manner. Like reference numbers refer to like parts in the figures. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] Figure 1 illustrates a press felt according to the invention as 
a section in the paper machine direction MD. The felt illustrated in the figure 
comprises four layers attached to one another. On the felt surface A facing the 
web, there is a first batt fibre layer 1 as the outermost layer. Below the first batt 
fibre layer, there is a base fabric 2 consisting of two components, and further at 
the bottom of the felt, i.e. on the surface B facing the paper machine, there is a 
second batt fibre layer 3. The first batt fibre layer 1 prevents the generation of 
markings, i.e. a pattern caused by the weave of the base fabric, onto the web 
surface. In addition, water retention properties of the felt can also be affected 
by batt fibre. The first batt fibre layer 1 may consist of two or more thin layers, 
in which case there may be finer batt fibre on the surface of the batt fibre layer 

1 and coarser batt fibre below it. The second batt fibre layer 3 at the bottom of 
the felt is not necessary. 

[0020] The base fabric 2 may comprise one or more superimposed 
components 4 and 5. The components 4 and 5 may be woven in different 
phases and arranged one on top of the other before the batt fibre layers 1 , 3 
are attached. The base fabric 2 according to Figure 1 comprises a one-layer 
surface component 4 and a two-layer bottom component 5. Thus the base fab- 
ric 2 has a laminate structure. It should, however, be noted that the base fabric 

2 may consist of only one component, or on the other hand, there may be 
more than two superimposed components. The first component 4 in the base 
fabric is woven from longitudinal yarns 6 that travel in the machine direction 
MD and transverse yarns 7 that travel in the cross machine direction CMD us- 
ing a suitable weave. Correspondingly, the second component 5 is woven from 
longitudinal yams 8 that travel in the machine direction MD and transverse 
yarns 9 that travel in the cross machine direction CMD. For the sake of clarity, 
the figure illustrates only some of the yarns belonging to the layers. In the solu- 
tion according to Figure 1, yams 6, 7 and 8 are monofilaments and yams 9 are 
plied monofilaments. The structure and material may be selected for the yarns 
on the case-by-case basis. Thus they may be monofilaments, plied monofila- 
ments or multifilaments. The yams may be made of a suitable plastic material, 
such as polyamide (PA). 
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[0021] Figure 2 illustrates a base fabric 2 with the shape of a dosed 
loop. As appears from the figure, the base fabric 2 includes a seam area 10 In 
the cross machine direction CMD that connects the first transverse joining 
edge area 1 1 and the second transverse joining edge area 12 of the base fab- 
ric 2 to each other. At least one layer of the base fabric may be fonmed from 
several planar components connected to each other's extensions, in which 
case there are several transverse seam areas 10. After the base fabric 2 with 
the shape of a closed loop has been fomied, it may be treated themnally and 
the batt fibre layers intended for it can be attached by needling, for instance. 
Alternatively, the base fabric 2 components may be treated with heat before 
the assembly. The attachment of batt fibre may increase the strength of the 
seam area 1 0. 

[0022] Figures 3 to 5 illustrate one way of fomning the base fabric 2. 
Figure 3 illustrates the second base fabric 2 component 5, which is manufac- 
tured as an element with the shape of a closed loop. Figure 4 illustrates the 
first base fabric 2 component 4, which has been shaped Into a planar element, 
whose width substantially corresponds to the width of the press felt and which 
comprises a first joining edge area 11 and a second joining edge area 12. The 
components 4 and 5 may have been manufactured by weaving in separate 
phases. The base fabric 2 is assembled by anranging the first planar compo- 
nent 4 on top of the second component 5 with the shape of a closed loop. The 
joining edge areas 1 1 and 12 of the first component 4 are ananged to overiap 
over a certain predetemiined distance, after which they are attached to each 
other. The attachment can be implemented by adhesive, by needling, by melt- 
ing or by welding. The structure of the joining edge areas 1 1 and 12 may cor- 
respond to the rest of the component 4 structure or they may have a thinner 
stmcture, as will later appear from Figures 7 to 13. In addition, the joining edge 
areas 1 1 and 12 may also be attached to the second component 5. 

[0023] An advantage of the structure shown in Figure 5 is that the 
uniform second component 5 sustains well the forces to which it is subjected in 
the machine direction MD during the run. In that case, the seam area 10 in the 
first component 4 does not necessarily need to sustain the forces generated in 
the machine direction IVID during the operation, but it is sufficient that it sus- 
tains the mechanical stresses generated in the manufacturing process, thus 
facilitating the handling of the base fabric 2. The other properties of the base 
fabric 2, such as density and surface properties, can be affected by the first 
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component 4, The first planar component 4 is easier to manufacture than a 
loop-shaped component. In addition, there are several alternatives for select- 
ing the structure and properties for the planar component 4. 

[0024] Figures 6 to 8 illustrate one way of forming a transverse 
CMD seam area 10. Figure 6 illustrates the first joining edge area 11 and the 
second joining edge area 12 of the planar component 4. As appears from Fig- 
ure 7, transverse yarns T can be removed from a portion L of the second join- 
ing edge area 12 corresponding to the width L of the seam area 10 starting 
from the end of the joining edge area 12. The number of yarns T to be re- 
moved may be 1 to 10, for instance. The number of the yarns T to be removed 
depends, for example, on the yarn thickness and the weave of the component 
4. The length of portion L may vary between 2 and 100 mm. Preferably, the 
length of portion L is between 5 and 20 mm. The joining edge area 12 from 
which yarns have been removed comprises only longitudinal yarns 6. After 
this, the second joining edge area 12 can be arranged to overlap the first join- 
ing edge area 1 1 as shown in Figure 8 in direction H, which is transverse to the 
component 4 surface. After this, the joining edge areas 11 and 12 can be at- 
tached to each other. The attachment can be performed by ultrasonic welding. 
During the welding, the joining edge areas 11 and 12 can be pressed against 
each other between opposing surfaces 13 and 14 included in the welding de- 
vice. The welding device may include discoid opposing surfaces 13, 14, which 
can be rolled in the transverse CMD direction during the welding. Alternatively, 
the opposing surfaces can be moved step by step. The shape of the opposing 
surfaces can be selected on the case-by-case basis so as to obtain different 
seam shapes as shown in Figures 14 to 18. For the sake of clarity, the oppos- 
ing surfaces are shown at a distance from surfaces A and B of the component 
in Figure 8. The press force F can be determined such that the component 4 is 
at least slightly compressed in the seam area 10, in which case the seam area 
thickness G does not substantially differ from the thickness of the other parts in 
the component 4. Furthermore, compression contributes to the attachment of 
the welded parts to each other. Compression can also be employed in other 
welding and attachment techniques. One feasible alternative is to compress at 
least one joining edge area 11, 12 in advance before the areas are superim- 
posed. 

[0025] Figure 9 is a top view of the seam area 9. For the sake of 
clarity, the second joining edge area 12 of the component 4 is illustrated with 
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thicker lines in Figures 9 to 13. The width of the seam area 10 is preferably 
between 5 and 20 mm. 

[0026] Figure 10 illustrates a solution where both the first joining 
edge area 11 and the second joining edge area 12 of the component 4 have 
been thinned by removing transverse yarns 7 from them. Yarns 7 may prefera- 
bly be removed from a portion of about 5 to 20 mm. After this, the joining edge 
areas 11 and 12 are arranged to overlap as shown In Figure 11, in which case 
the longitudinal yarns of the first joining edge area 1 1 and the second joining 
edge area 12 are next to each other or one on top of the other in the seam 
area 10. After this, the joining edge areas 11 and 12 are attached to each 
other undetachably. The joining edge areas 11, 12 may be have an equal 
length, but in some cases they may be of different lengths. 

[0027] Figure 12 illustrates a further way of forming thinned joining 
edge areas 11 and 12 for the overiapping joint of the invention. Alternatively, 
only one joining edge area 11, 12 is thinned. The thinning may be imple- 
mented by weaving transverse yarns less densely in the joining edge areas 1 1 , 
12 than in the other parts of component 4. The density of transverse yarns in 
the joining edge area 11, 12 may be 50 yams/10 cm, and in the other parts of 
the component 4 the density may be 100 yams/10 cm, for instance. In some 
cases the density of transverse yams may gradually increase starting from the 
end of the component, finally corresponding to the rest of the component struc- 
ture. Figure 13 illustrates the situation after the joining edge areas 11, 12 have 
been arranged to overlap. 

[0028] Figures 14 to 16 illustrate some shapes of the attachment 
area 15. The attachment area 15 refers to the portion at and around the seam 
area 10 where the joining edge areas 11, 12 have been attached to each 
other. Various welding techniques may be employed in the attachment, such 
as ultrasonic welding, laser welding, high-frequency welding, hot wedge weld- 
ing, fusion welding or any other welding method suitable for joining yarns that 
are at least mainly made of plastic material. In addition, the attachment may be 
implemented by sewing or using an adhesive, for instance. The boundary sur- 
face 16 between the attachment area 15 and the rest of the component can be 
rendered less distinguishable from the structure by selecting a suitable shape 
for the attachment area 15. The boundary surface 16 may be linear as shown 
in Figure 14 or non-linear as shown in Figures 15 and 16. In Figure 15, the 
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boundary surface 16 is serrated and Figure 16 shows a boundary surface 16 
with a random shape. 

[0029] The attachment may be perfomned substantially over the 
whole attachment area 15. as illustrated in Figure 17. Altemativeiy, particularly 
when a welding technique is employed, the attachment area 15 may be pro- 
vided with spotlike attachment points 17 or spotlike or continuous attachment 
points 18 with a desired shape. It is further feasible to use lattice-shaped at- 
tachment points 19, in which case the pattem of the welding seam may sub- 
stantially correspond to the weave pattem. In that case, the welding seam is 
not distinguishable from the rest of the stmcture. The attachment points may 
be formed such that their number, shape, size or other properties vary in the 
attachment area 15. Thus the attachment points may vary slidingly, in which 
case the attachment area 15 cannot be distinguished easily. In addition, the 
attachment points may be designed so that the pemneability in the attachment 
area 15 does not substantially differ from that In the rest of the component 
structure. When batt fibre is needled, openings that affect permeability are 
formed in the attachment area. 

[00301 Furthermore, attachment may have been perfomned only at 
the boundary surfaces 16. The shape of the boundary surface 16 can be se- 
lected according to the situation. 

[0031] When the attachment is implemented by a welding tech- 
nique, one or more additional yams can be brought to the attachment area 15, 
if necessary, or other additional material, such as material that melts at a lower 
temperature or additional material that improves the absorption of laser weld- 
ing. 

[0032] Figure 19 illustrates a yet another alternative for fomiing the 
base fabric 2. The first planar component 4 is anranged on one surface of the 
second component 5, in this case on top of the component. The first joining 
edge area 11 and the second joining edge area 12 are superimposed but are 
not attached to each other before the attachment of batt fibre. Instead, the first 
joining edge area 1 1 Is attached to the second component 5 at the attachment 
area 15 undetachably using an attachment method described in this applica- 
tion, for instance. On the other hand, the second joining edge area 12 is not 
necessarily attached at all but it forms a kind of seam flap 20 in the seam area 
10. In some cases, however, the attachment can be perfomned at points 21 
and 22. Even though only one joining edge area 1 1 had been attached, this 
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would cleariy facilitate the handling of the base fabric 2. An overlapping joint 
with superimposed joining edge areas 11 and 12 is also an essential feature in 
this embodiment. The second component 5 may have been woven in the fbnn 
of a closed loop. Alternatively, the second component 5 may have been 
formed from one or more planar components by weaving, for example. In that 
case, the planar component is connected into a closed loop by an overlapping 
joint or suitable joining members. 

[0033] It is further feasible to provide the planar element 4 with join- 
ing edge areas 11, 12 where transverse yams T differ from the transverse 
yarns 7 in the other portions of the component 4. The joining edge areas 11, 
12 may comprise transverse yarns with different dimensions, materials and 
structures. 

[0034] The above-mentioned solutions may also be combined to 

form joining edge areas. 

[0035] The drawings and the related description are only intended 
to illustrate the inventive concept. The details of the invention may vary within 
the scope of the claims. 



